Inhibition of cholinesterase elicits muscarinic receptor-mediated synaptic transmission in the rat adrenal medulla.
To determine the role of acetylcholinesterase in cholinergic synaptic transmission in the adrenal medulla in vivo, we applied a dialysis technique to the adrenal medulla of anesthetized rats and examined the effect of acetylcholinesterase inhibitor on the contribution of nicotinic and muscarinic receptors to catecholamine release. Exogenous acetylcholine-induced epinephrine release was inhibited by atropine (a muscarinic receptor antagonist) as well as hexamethonium (a nicotinic receptor antagonist). Endogenous acetylcholine (nerve stimulation)-induced epinephrine release was inhibited by hexamethonium but not atropine. In the presence of neostigmine (an acetylcholinesterase inhibitor), both exogenous and endogenous acetylcholine-induced catecholamine release was enhanced. In either case, epinephrine release was inhibited by atropine as well as hexamethonium. In the presence of eserine (another acetylcholinesterase inhibitor), endogenous acetylcholine-induced epinephrine release was also inhibited by atropine. Exogenous or endogenous acetylcholine-induced norepinephrine release was primarily inhibited by hexamethonium regardless of whether neostigmine was absent or present. In the rat adrenal medulla, the inhibition of acetylcholinesterase not only enhanced cholinergic synaptic transmission but also elicited muscarinic receptor-mediated synaptic transmission for epinephrine release.